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DETAILED ACTION 

Election/Restrictions 

1 . Restriction to one of the following inventions is required under 35 U.S.C. 121 : 

I. Claims 1-35, are drawn to a method, classified in class 430, subclass 31 1 . 

II. Claim 36, is drawn to an apparatus, classified in class 396, subclass 564. 
The inventions are distinct, each from the other because of the following reasons: 

2. Inventions I and II are related as process and apparatus for its practice. The 
inventions are distinct if it can be shown that either: (1 ) the process as claimed can be 
practiced by another and materially different apparatus or by hand, or (2) the apparatus 
as claimed can be used to practice another and materially different process. (MPEP § 
806.05(e)). In this case the process can be performed in a pulsed laser deposition 
system. 

3. Because these inventions are independent or distinct for the reasons given 
above and the inventions require a different field of search (see MPEP § 808.02), 
restriction for examination purposes as indicated is proper. 

4. During a telephone conversation with Ms. Kristi L. Davidson on February 14, 
2006, a provisional election was made without traverse to prosecute the invention of 
Group I, claims 1-35. Affirmation of this election must be made by applicant in replying 
to this Office action. Claim 36 is withdrawn from further consideration by the examiner, 
37 CFR 1.142(b), as being drawn to a non-elected invention. 
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Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

6. Claims 1 , 3, 1 1 , 1 4, 1 7, and 1 9, are rejected under 35 U.S.C. 1 02(e) as being 
anticipated by U. S. Patent No. 6,472,127 (Takizawa). 

Takizawa, in the abstract, in col 5, lines 56-67, in col 6, lines 8-10, and lines 26- 
36, in col 7, lines 1-17, disclose a method for developing a resist film formed on a 
substrate wherein an aqueous solution of a surfactant is applied onto the photoresist 
film, followed by displacing the surfactant film formed by applying the developing solvent 
of a predetermined concentration on the photoresist film to develop the photoresist film 
(claim 1). Takizawa, in col 9, lines 40-46, in col 10, lines 20, in col 11, lines 5-10, 
discloses that the surfactant employed includes anionic surfactants, cationic surfactants, 
and nonionic surfactants (claim 3). Takizawa, in col 6, lines 32-45, and in figure 7, 
discloses that the substrate is rotated during the application of the surfactant solution 
(spin coating the surfactant solution) onto the photoresist film, wherein the solution of 
the surfactant is supplied onto the resist surface via a cylindrically-shaped nozzle, and 
depositing the surfactant in a circular shaped manner (see figure 7) on the resist film, 
said nozzle positioned over the center of the substrate (substrate rotated while being 
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deposited with the aqueous surfactant solution) (claim 11). Takizawa, in col 6, lines 37- 
55, in col 7, lines 7-20, and in figure 12, discloses that the surfactant is spin coated in a 
drop-wise manner onto the center portion of the resist coated substrate, followed by 
spin coating the developing solution (displacing the surfactant) via a cylindrically-shaped 
nozzle onto the center of the rotating substrate (resist film treated with surfactant) 
wherein the developing solvent is sprayed in a circular manner (see figure 12) for a 
predetermined time so as to cause the developing solvent component to be reattached 
to the surface of the photoresist film (claims 14, 17, and 19). 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 2, 4-5, 9-10, and 18, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U. S. Patent No. 6,472,127 (Takizawa) in view of U. S. Patent No. 
6,136,514 (Phan et al., hereinafter referred to as Phan). 

Takizawa is discussed in paragraph no. 6. 

Takizawa discloses that the surfactant solution applied on the resist 
hydrophilicizes the exposed resist and thereby reduces the contact angle of the 
developing solution on the resist film (claim 5). Takizawa, in col 6, lines 45-67, in col 7, 
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lines 1-20, discloses that exposure of the resist film results in exposed and unexposed 
portions of the resist having a difference in the solubility (claim 9). 

The difference between the claims and Takizawa is that Takizawa does not 
disclose determining the concentration for the surfactant solution based on one or more 
characteristics of the resist film(claim 2). Takizawa does not disclose determining the 
concentration of the surfactant solution based on the resist film, and selecting the 
concentration of the developing solution based on one or more characteristics of the 
surfactant solution (claim 4). Takizawa does not disclose determining the concentration 
of the surfactant solution based on the contact angle, solubility of the exposed portions 
and unexposed portions of the resist . Takizawa does not disclose that the 
concentration of the surfactant is based on the water solubility of the resist film (claim 
10). Takizawa does not disclose that the concentration of the developing solution is 
selected based on characteristics of the surfactant and the resist film (claim 18). 

Phan, in col 2, lines 10-45, in col 3, lines 27-67, discloses that the concentration 
of the surfactant solution (resist activating solution) is based the characteristics of the 
resist film and the water solubility of the resist film. Phan, in col 4, lines 1-22, in col 5, 
liens 46-67, in col 6, lines 1-7, discloses that concentration of the developing solution is 
based on the resist film characteristics and the resist activating solution properties. 

Therefore, it would be obvious to a skilled artisan to modify Takizawa by 
employing the concentrations of surfactants and developing solutions suggested by 
Phan because Phan, in col 3, lines 28-59, discloses that the resist activating solution 
promotes the reduction of the surface tension of the developer, promotes hydrophilicity 
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of the resist film and thereby reduces contact angle, prevents the formation of micro 
bubbles during development. 

9. Claims 6-8, are rejected under 35 U.S.C. 103(a) as being unpatentable over U. 
S. Patent No. 6,472,127 (Takizawa) in view of U. S. Patent 5,845,170 (Ogata). 
Takizawa is discussed in paragraph no. 6. 

Takizawa, in col 6, lines 10-56, in col 7, lines 1-24, discloses positioning the 
resist coated film substrate on a support plate in a developing unit, wherein the 
supporting plate (spin chuck) is rotatably driven by a motor, applying and displacing the 
surfactant and developer respectively on the surface of the resist while substrate is 
rotated, and developing the resist film by applying the developing solution for a 
predetermined time (reattachment of the developing solvent component to the surface 
of the photoresist film) (claims 6-7). 

The difference between the claims and Takizawa is that Takizawa does not 
disclose that the resist-coated substrate is transferred to the developing unit. Takizawa 
does not disclose rinsing and drying the substrate while rotating the spin chuck and 
transferring the substrate out of the developing unit (claim 8). 

Ogata, in col 4, lines 57-67, in col 5, lines 30-37, in col 7, lines 61-67, discloses 
that the resist coated wafer is transferred to a developing unit. Ogata, in col 10, lines 6- 
36, discloses that after the developing process the wafer (rotated at a high speed) is 
rinsed with a cleaning solution followed by drying, and then releasing the wafer from the 
developing unit (carry out the wafer, reference S19 of figure 8). 
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Therefore, it would be obvious to a skilled artisan to modify Takizawa by 
employing the resist coating and developing system suggested by Ogata because 
Ogata, in col 4, lines 56-67, in col 7, lines 61-66, and in figure 2, discloses that the resist 
coated substrate is transferred to a developing unit and are communicable with each 
other via a vertical flow system, thereby enabling an increased efficient cleanness of 
each part in the system. It would be obvious to a skilled artisan to modify Takizawa by 
employing the rinse process suggested by Ogata because Ogata, in col 10, lines 10-36, 
discloses that rinsing the developed wafer, while the wafer is rotated at high speed 
(S16) ensures the complete removal of the developing solution from the wafer surface. 

10. Claims 12-13, 15-16, are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U. S. patent No. 6,472,127 (Takizawa) in view of U. S. Patent Application 
Publication No. 2004/0029026 (Hayasaki et'al., hereinafter referred to as Hayasaki). 
Takizawa is discussed in paragraph no. 6. 

Takizawa, in col 6, lines 37-55, in col 7, lines 7-20, and in figure 12, discloses 
that the surfactant is spin coated via a nozzle onto the surface of the resist-coated 
substrate, followed by spin coating the developing solution (displacing the surfactant) 
via nozzle onto the surface of the rotating substrate (resist film treated with surfactant) 
wherein the developing solvent (of predetermined concentration, adjusted 
concentration) is sprayed in a circular manner (see figure 12) for a predetermined time 
so as to cause the developing solvent component to be reattached to the surface of the 
photoresist film (claims 12-13, and 15-16). 
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The difference between the claims and Takizawa is that Takizawa does not 
disclose that the nozzle used for dispensing either the surfactant or the developing 
solution includes a plurality of nozzles that dispenses the corresponding fluid in a 
substantially band shape, wherein the nozzles are scanned over the substrate while 
depositing the corresponding fluid. 

Hayasaki, in [0056], [0057], [0058], [0061], [0065], [0068], [0069], and in figures 
2, and 4, discloses the use of a rectangular shaped nozzle that includes a plurality of 
nozzle discharge ports and dispenses solutions (of predetermined concentration) in a 
band shape in a direction vertical (onto the surface of the substrate) to the nozzle scan 
direction. 

Therefore, it would be obvious to a skilled artisan to modify Takizawa by 
employing a plurality of nozzles of the claimed geometry as suggested by Hayasaki 
because Hayasaki, in [0056], and [0057], discloses that such a nozzle arrangement 
enables a series of processes (treating, developing, cleaning etc) to be performed, is 
moveable vertically and horizontally to discharge a fluid while scanning the substrate, 
and dispenses the fluid in a uniform amount on the surface of the substrate. 

1 1 . Claims 20-21 , 23-25, 28, 31 , and 34-35, are rejected under 35 U.S.C. 1 03(a) as 
being unpatentable over U. S. Patent No. 6,472,127 (Takizawa) in view of U. S. Patent 
No. 6,136,514 (Phan et al., hereinafter referred to as Phan). 

Takizawa, in the abstract, in col 5, lines 56-67, in col 6, lines 8-10, and lines 26- 
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36, in col 7, lines 1-17, disclose a method for developing a resist film formed on a 
substrate wherein an aqueous solution of a surfactant is applied onto the photoresist 
film, followed by displacing the surfactant film formed by applying the developing solvent 
of a predetermined concentration on the photoresist film to develop the photoresist film, 
(claim 20). Takizawa, in col 9, lines 40-46, in col 10, lines 20, in col 11, lines 5-10, 
discloses that the surfactant employed includes anionic surfactants, cationic surfactants, 
and nonionic surfactants (claim 21). Takizawa discloses that the surfactant solution 
applied on the resist hydrophilicizes the exposed resist and thereby reduces the contact 
angle of the developing solution on the resist film (claim 25). Takizawa, in col 6, lines 
32-45, and in figure 7, discloses that the substrate is rotated during the application of 
the surfactant solution (spin coating the surfactant solution) onto the photoresist film, 
wherein the solution of the surfactant is supplied onto the resist surface via a 
cylindrical ly-shaped nozzle, and depositing the surfactant in a circular shaped manner 
(see figure 7) on the resist film, said nozzle positioned over the center of the substrate 
(substrate rotated while being deposited with the aqueous surfactant solution) (claim 
28). Takizawa, in col 6, lines 37-55, in col 7, lines 7-20, and in figure 12, discloses that 
the surfactant is spin coated in a drop-wise manner onto the center portion of the resist 
coated substrate, followed by spin coating the developing solution (displacing the 
surfactant) via a cylindrically-shaped nozzle onto the center of the rotating substrate 
(resist film treated with surfactant) wherein the developing solvent is sprayed in a 
circular manner (see figure 12) for a predetermined time so as to cause the developing 
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solvent component to be reattached to the surface of the photoresist film (claims 31 , 34, 
and 35). 

The difference between the claims and Takizawa is that Takizawa does not 
disclose determining the concentration for the surfactant solution based on one or more 
characteristics of the resist film. Takizawa does not disclose that the concentration of 
the developing solution is selected based on characteristics of the surfactant and the 
resist film. Takizawa does not disclose determining the concentration of the surfactant 
solution based on the resist film, and selecting the concentration of the developing 
solution based on the surfactant solution concentration (claim 23). Takizawa does not 
disclose determining the concentration of the surfactant solution based on the contact 
angle, solubility of the exposed portions and unexposed portions of the resist. Takizawa 
does not disclose that the concentration of the surfactant is based on the water solubility 
of the resist film (claim 24). 

Phan, in col 2, lines 10-45, in col 3, lines 27-67, discloses that the concentration 
of the surfactant solution (resist activating solution) is based the characteristics of the 
resist film and the water solubility of the resist film. Phan, in col 4, lines 1-22, in col 5, 
liens 46-67, in col 6, lines 1-7, discloses that concentration of the developing solution is 
based on the resist film characteristics and the resist activating solution properties 
(including the concentration of the resist activating solution). Phan in col 6, lines 6-14, 
discloses rinsing the substrate surface after the development process. 

Therefore, it would be obvious to a skilled artisan to modify Takizawa by 
employing the concentrations of surfactants and developing solutions suggested by 
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Phan because Phan, in col 3, lines 28-59, discloses that the resist activating solution 
promotes the reduction of the surface tension of the developer, promotes hydrophilicity 
of the resist film and thereby reduces contact angle, prevents the formation of micro 
bubbles during development. It would be obvious to a skilled artisan to modify 
Takizawa by employing the rinsing process suggested by Phan because Phan , in col 6, 
lines 5-15, discloses that the rinsing process enables the removal of all resist residues 
and developing solution remaining on the substrate surface. 

12. Claim 22, is rejected under 35 U.S.C. 103(a) as being unpatentable over U. S. 
Patent No. 6,472,127 (Takizawa) in view of U. S. Patent No. 6,136,514 (Phan et al., 
hereinafter referred to as Phan) as applied to claims 20-21 , 23-25, 28, 31 , and 34-35 
above, and further in view of U. S. Patent Application Publication No. 2002/0058202 
(Maemori et al., hereinafter referred to as Maemori). 

Takizawa in view of Phan is discussed in paragraph no. 1 1 . 

The difference between the claims and Takizawa in view of Phan is that 
Takizawa in view of Phan does not disclose determining the concentration of the 
surfactant solution based on the resist film thickness (claim 22). 

Maemori, in the abstract, in [0039], and [0042], discloses that the surfactant 
concentration is determined based on the resist film thickness formed on the substrate. 

Therefore, it would be obvious to a skilled artisan to modify Takizawa in view of 
Phan by determining surfactant concentration based on the resist thickness as 
suggested by Maemori because Maemori in [0042], discloses that doing so ensures 
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good uniformity of the coating layer formed on the substrate surface and reduces 
considerably the defects in the finely patterned resist after development. 

13. Claims 26-27, are rejected under 35 U.S.C. 103(a) as being unpatentable over U. 
S. Patent No. 6,472,127 (Takizawa) in view of U. S. Patent No. 6,136,514 (Phan et al., 
hereinafter referred to as Phan) as applied to claims 20-21 , 23-25, 28, 31 , and 34-35, 
above, and further in view of U. S. Patent 5,845,170 (Ogata). 

Takizawa in view of Phan is discussed in paragraph no. 1 1 . 

Takizawa, in col 6, lines 10-56, in col 7, lines 1-24, discloses positioning the 
resist coated film substrate on a support plate in a developing unit, wherein the 
supporting plate (spin chuck) is rotatably driven by a motor, applying and displacing the 
surfactant and developer respectively on the surface of the resist while substrate is 
rotated, and developing the resist film by applying the developing solution for a 
predetermined time (reattachment of the developing solvent component to the surface 
of the photoresist film) (claim 26). 

The difference between the claims and Takizawa in view of Phan is that 
Takizawa in view of Phan does not disclose that the resist-coated substrate is 
transferred to the developing unit. Takizawa does not disclose drying the substrate 
while rotating the spin chuck and transferring the substrate out of the developing unit 
(claim 27). 

Ogata, in col 4, lines 57-67, in col 5, lines 30-37, in col 7, lines 61-67, discloses 
that the resist coated wafer is transferred to a developing unit. Ogata, in col 10, lines 6- 
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36, discloses that after the developing process the wafer (rotated at a high speed) is 
rinsed, followed by drying, and then releasing the wafer from the developing unit (carry 
out the wafer, reference S1 9 of figure 8). 

Therefore, it would be obvious to a skilled artisan to modify Takizawa in view of 
Phan by employing the resist coating and developing system suggested by Ogata 
because Ogata, in col 4, lines 56-67, in col 7, lines 61-66, and in figure 2, discloses that 
the resist coated substrate is transferred to a developing unit and are communicable 
with each other via a vertical flow system, thereby enabling an increased efficient 
cleanness of each part in the system. 

14. Claims 29-30, 32-33, are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U. S. patent No. 6,472,127 (Takizawa) in view of U. S. Patent No. 6,136,514 (Phan 
et al., hereinafter referred to as Phan) as applied to claims 20-21 , 23-25, 28, 31 , and 34- 
35 above, and further in view of U in view of U. S. Patent Application Publication No. 
2004/0029026 (Hayasaki et al., hereinafter referred to as Hayasaki). 
Takizawa is discussed in paragraph no. 6. 

Takizawa, in col 6, lines 37-55, in col 7, lines 7-20, and in figure 12, discloses 
that the surfactant is spin coated via a nozzle onto the surface of the resist-coated 
substrate, followed by spin coating the developing solution (displacing the surfactant) 
via nozzle onto the surface of the rotating substrate (resist film treated with surfactant) 
wherein the developing solvent (of predetermined concentration, adjusted 
concentration) is sprayed in a circular manner (see figure 12) for a predetermined time 
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so as to cause the developing solvent component to be reattached to the surface of the 
photoresist film (claims 29-30, and 32-33). 

The difference between the claims and Takizawa in view of Phan is that 
Takizawa in view of Phan does not disclose that the nozzle used for dispensing either 
the surfactant or the developing solution includes a plurality of nozzles that dispenses 
the corresponding fluid in a substantially band shape, wherein the nozzles are scanned 
over the substrate while depositing the corresponding fluid. 

Hayasaki, in [0056], [0057], [0058], [0061], [0065], [0068], [0069], and in figures 
2, and 4, discloses the use of a rectangular shaped nozzle that includes a plurality of 
nozzle discharge ports and dispenses solutions (of predetermined concentration) in a 
band shape in a direction vertical (onto the surface of the substrate) to the nozzle scan 
direction. 

Therefore, it would be obvious to a skilled artisan to modify Takizawa in view of 
Phan by employing a plurality of nozzles of the claimed geometry as suggested by 
Hayasaki because Hayasaki, in [0056], and [0057], discloses that such a nozzle 
arrangement enables a series of processes (treating, developing, cleaning etc) to be 
performed, is moveable vertically and horizontally to discharge a fluid while scanning 
the substrate, and dispenses the fluid in a uniform amount on the surface of the 
substrate. 

Conclusion 

1 5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daborah Chacko-Davis whose telephone number is 
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(571) 272-1380. The examiner can normally be reached on M-F 9:30 - 6:00. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark F Huff can be reached on (571) 272-1385. The fax phone number for 
the organization where this application or proceeding is assigned is (571) 273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 




February 16, 2006. 




